The notion of preopen sets and precontinuity in a topological space was introduced by Mashhour et. al in 1982 [13]. Later the same was studied in a bitopological space in [7] and [9] . Here we have studied the idea of pairwise preopen sets (semi preopen) and pairwise precontinuity (semi precontinuity) in a more general structure of a bispace and investigate how far several results as valid in a bitopological space are affected in a bispace.
with subject to the conditions of countable summability, finite intersectibility and the condition that X and void set φ should be open. The collection of all such open sets will sometimes be denoted by τ and the space by (X, τ ). Note that a topological space is a space but in general τ is not a topology as can be easily seen by taking X = R, the set of real numbers and τ as the collection of all F σ -sets in R.
Definition 2.2[1]:
To every set M of a space (X, τ ) we correlate its closure M , the intersection of all closed sets containing M. The closure of a set M will be denoted by τ clM or simply clM when there is no confusion about τ .
Generally the closure of a set in a space may not be a closed set. The definition of limit point of a set is parallel as in the case of a topological space. 
Definition 2.4[8]:
A set X on which are defined two arbitrary topologies is called a bitopological space and in denoted by (X, P, Q) .
Definition 2.5 [11] : Let X be a nonempty set. If τ 1 and τ 2 be two collections of subsets of X such that (X, τ 1 ) and (X, τ 2 ) are two spaces, then X is called a bispace and is denoted by (X, τ 1 , τ 2 ).
Definition 2.6 [13] : Let (X, τ ) be a topological space. A subset A of X is said to be preopen if A ⊂ int(clA).
Definition 2.7 [9] : A subset A of bitopological space (X, τ 1 , τ 2 ) is said to be (τ i , τ j ) preopen ( or briefly (i, j) preopen ) if there exists U ∈ τ i such that A ⊂ U ⊂ τ j cl(A) or equivalently A ⊂ τ i int(τ j cl(A)).
A subset A is said to be pairwise preopen if it is (i, j) preopen for i, j = 1, 2; i = j.
Preopen sets:
Throughout our discussion, (X, τ 1 , τ 2 ) or simply X stands for a bispace, R stands for the set of real numbers , Q stands for the set of rational numbers, P for the set of irrational numbers, N for the set of natural numbers and sets are always subsets of X unless otherwise stated.
In a topological space the following conditions (I) and (II) are equivalent.
Condition (I) :
A ⊂ int(cl(A)) and
Condition (II) : there exists an open set
But in a space (Alexandroff space ) these two condition are not equivalent. In fact condition (I) is weaker than the condition (II) as shown in the example 3.1. In view of above we take condition (II) to define preopen sets in a space. So every open set is preopen also. But converse may not be true as shown in the following example. In the definition of preopen sets in a bitopological space (X, τ 1 , τ 2 ) Khedr et al. [9] used the following condition C 1 where as Kar et al. [7] used the condition C 2 .
It can be checked that the conditions C 1 and C 2 are equivalent in a bitopological space. But in case of a bispace (X, τ 1 , τ 2 ) it can be easily checked that the condition C 1 implies the condition C 2 . But converse may not be true as shown in the following example. 
In view of above discussion, we give the definition of pairwise preopenness in a bispace as follows:
Definition 3.2(cf. [9] ) : Let (X, τ 1 , τ 2 ) be a bispace and A be a subset of X then A is said to be (τ i , τ j ) preopen ( or briefly (i, j) preopen ) if there exists U ∈ τ i such
A is called pairwise preopen if A is both (τ 1 , τ 2 ) and (τ 2 , τ 1 ) preopen.
Note 3.1 : In [7] , it is shown that pairwise preopenness in a bitopological space (X, τ 1 , τ 2 ) does not imply the preopenness in the individual topological spaces (X, τ 1 ) and (X, τ 2 ). The same assertion is valid for pairwise preopen sets in a bispace as shown in the following example.
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Definition 3.3 [3] : Let (X, τ 1 , τ 2 ) be a bispace. Then a subset A of X is said to be 
A is called pairwise semi preopen if A is both (τ 1 , τ 2 ) and (τ 2 , τ 1 ) semi preopen.
Clearly every τ i semi open set with respect to τ j is (i, j) semi preopen and similarly every (i, j) preopen set is (i, j) semi preopen but converse may not be true as shown in the following example.
Example 3.5 : Example of a (i, j) semi preopen set which is not (i, j) preopen and
Let X, τ 1 and τ 2 be as in example 3.
So B is (τ 1 , τ 2 ) semi preopen. Again, B does not contain any τ 1 open set. So B can not be τ 1 semi open w.r. to τ 2 .
Theorem 3.1 : Let A be a subset in a bispace (X, τ 1 , τ 2 ). (a) If there exists an (i, j)
Proof : Let A be (i, j) preopen. Then there exists an U ∈ τ i such that A ⊂ U ⊂ τ j clA. Let G be any τ j closed set containing A. Then τ j clA ⊂ G and so
Note 3.3 : The converse of the theorem 3.2 is true in a bitopological space as seen in theorem 3.8 of [7] . But unlikely in case of a bispace the converse may not be true as shown in the following example.
Example 3.6 : Taking X, τ 1 , τ 2 and A as in example 3.2. Then every τ 2 closed set
Proof : Let {A k : k = 1, 2, 3.....} be a countable collection of (i, j) preopen sets in the
The proof for the case that A is (i, j) semi preopen is similar.
Arbitrary union of (i, j) preopen set may not be (i, j) preopen as shown in the following examples. semi preopen ]. So the same assertion is true in a bispace.
Case II : If x ∈ A ′ j , then x is a τ j limit point of A. Let V be any τ j open set containing x then V ∩ B is also τ j open set containing x. Since x is a τ j limit point of A,
. Hence the result is proved.
Proof : Since A is (i, j) preopen there exists τ i open set U such that A ⊂ U ⊂ τ j cl(A).
Since by first part of the theorem, O ∩ B is (i, j) preopen, A ∩ B is (i, j) semi preopen.
is a bispace called subbispace of (X, τ 1 , τ 2 ). As in the case of a topological space, it
If, in addition, Y ∈ τ i , then the converse hold.
Proof : Let A be (τ i , τ j ) preopen in X then there exists an U ∈ τ i such that
open. So A is (τ i , τ j ) preopen. The proof for the case of semi preopenness is similar.
Definition 3.5 (cf. [9] ) : A subset A ⊂ X is said to be (τ i , τ j ) or (i, j) preclosed 
Theorem 3.6 Let A and B be subsets of X in a bispace (X, τ 1 , τ 2 ) and let x ∈ X,
Proof : (i) Let U be a (i, j) preopen set containing x such that A ∩ U = φ. This im-
set U intersects A. Conversely, let every (i, j) preopen set containing x intersects A and let x ∈ (i, j)pcl(A). Then there exists a (i, j) preclosed set F containing A such that x ∈ F . So X − F is an (i, j) preopen set containing x such that (X − F ) ∩ A = φ which is a contradiction. Hence x ∈ (i, j)pcl(A).
The proof of (ii) is straight forward and so is omitted.
Theorem 3.7 :
Let A and B be subsets of X in a bispace (X, τ 1 , τ 2 ) and let x ∈ X, then (i) x ∈ (i, j)spcl(A) if and only if A ∩ U = φ for every (i, j) semi preopen set U containing x, i, j = 1, 2; i = j.
(
Proof : Proof is similar as the proof of theorem 3.6. 
Now consider a function
ous. Let A be any subset of X. Then the following cases may arise.
Case I : A contains only rational numbers. Then τ cl(A)
Case II : A contains only irrational numbers. Then τ cl(A) = ([0, 1] ∩ Q) ∪ A and
Case III : A contains rational and irrational numbers of X.
where A 1 contains only rational points of A and A 2 contains only irrational points 
Proof : The proof is similar as in the proof of theorem 4.1 [9] and so is omitted. 
Proof : The proof is similar as in the proof of theorem 4.2 [9] and so is omitted. Proof : Let f be pairwise precontinuous and let A be σ i closed set in Y . There-
preopen in X. Thus f is (i, j) precontinuous and hence pairwise precontinuous. Then the following properties hold:
(i) for each x ∈ X and each V ∈ σ i containing f (x), there exists an (i, j) preopen set
Since f is pairwise precontin-
i.e., (i, j)pclf
Note 4.2 :
In all cases converse is true in the case of bitopological space as seen in theorem 4.3 [9] .
, τ j/A ) precontinuous and hence pairwise precontinuous.
be a (i, j) precontinuous mapping such that the following condition 'C' is satisfied.
Then if {x α : α ∈ D} is a net converging to x in (X, Remark 5.1 : As in the case of bitopological space [9] , it can be easily checked that pairwise continuity implies pairwise semi continuity and pairwise precontinuity. Then the following properties hold.
(i) for each x ∈ X and each V ∈ σ i containing f (x), there exists an (i, j) semi preopen set U of X containing x such that f (U) ⊂ V .
(ii) f ((i, j)spcl(A)) ⊂ σ i cl(f (A)) for every subset A of X. Proof : Proof is similar to the proof of theorem 4.5.
